A dedicated, non-symbolic, system yielding imprecise representations of large quantities (approximate number system, or ANS) has been shown to support arithmetic calculations of addition and subtraction. In the present study, 5-7-year-old children without formal schooling in multiplication and division were given a task requiring a scalar transformation of large approximate numerosities, presented as arrays of objects. In different conditions, the required calculation was doubling, quadrupling, or increasing by a fractional factor (2.5). In all conditions, participants were able to represent the outcome of the transformation at above-chance levels, even on the earliest training trials. Their performance could not be explained by processes of repeated addition, and it showed the critical ratio signature of the ANS. These findings provide evidence for an untrained, intuitive process of calculating multiplicative numerical relationships, providing a further foundation for formal arithmetic instruction.
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Introduction
Adults possess an intuitive mathematical system for representing magnitudes in an approximate, abstract fashion (Barth, Kanwisher, & Spelke, 2003; Cordes, Gelman, Gallistel, & Whalen, 2001 ). This approximate number system (ANS) is shared by many other species, including rats, pigeons, and non-human primates (Brannon, Wusthoff, Gallistel, & Gibbon, 2001; Cantlon & Brannon, 2006; Capaldi & Miller, 1988) . The discriminability of two numbers represented by the ANS is determined by their ratio and not their absolute difference; 10 and 20 are as discriminable as 100 and 200. There is evidence that young infants and unschooled children possess this same system, for they readily discriminate between different numerosities from early in development (Brannon, 2002; McCrink & Wynn, 2007; Xu & Spelke, 2000) , and perhaps even at birth (Izard, Sann, Spelke, & Streri, 2009), with a characteristic ratio limit (Barth, La Mont, Lipton, & Spelke, 2005; Lipton & Spelke, 2004) . The ANS is very noisy in neonates who detect numerical differences in a 3:1 ratio (Izard et al., 2009) , sharpens rapidly during infancy (Lipton & Spelke, 2004) , and gradually reaches adult-like levels of $1.15:1 (Dehaene, Izard, Spelke, & Pica, 2008; Halberda & Feigenson, 2008; Izard & Dehaene, 2008; Pica, Lemer, Izard, & Dehaene, 2004) .
These ANS representations can be used in the arithmetic operations of ordering (Brannon, 2002; Brannon & Terrace, 1998) , addition, and subtraction (Barth et al., 2005 (Barth et al., , 2006 Cordes, Gallistel, Gelman, & Latham, 2007; McCrink, Dehaene, & Dehaene-Lambertz, 2007; McCrink & Wynn, 2004 , 2009 . Children demonstrate early informal understanding of certain types of arithmetic logic, including inversion and commutativity (Baroody, 1999; Gilmore & Spelke, 2008) that are likely supported by this core numerical system. Nevertheless, the origins of other mathematical operations, particularly multiplication and division, are unknown. There is mixed theoretical and empirical evidence as to whether the ANS can support these operations.
Although symbolic multiplication is taught to school children on the basis of addition (by the operation of repeated addition), its formal and conceptual definitions in 
